Fifteen basaltic rock samples were collected from central Jordan at the Atarous volcanism basaltic flow area. The samples cover about 8 km 2 from the Atarous Basalt flow (AB). The AB flow was introduced in the Miocene to Pleistocene periods. The samples analyze major and trace elements by using XRF. Petrography, Geochemistry and Petrogensis have investigation to carried out for the AB. The petrography analyses of the AB rocks show they are composed of plagioclase (labradorite and bytownite), pyroxene (augite), and olivine (forsterite); accessory minerals include apatite and secondary minerals magnetite, ilmenite, spinel and iddingsite. The AB is classified within alkaline to sub-alkaline and tholeiitic to Calc-Alkaline basalt. The Mg# range between 0.39 and 0.49 of basalt samples exhibits different degrees of fractionation with a low degree of melting < 15% as indicated from the varying concentration of incompatible trace elements Ba, Rb, Sr. Trace elements of primary magna show low variable abundances of compatible and incompatible elements, which reflecs a homogenous source. Geochemical parameters such as Mg# and high Ti contents indicate that the corresponding magmas are of primary origin. The tectonic setting of AB is explained by using discrimination diagrams, Ti-Zr-Sr and Nb-Zr-Y and Ti-Zr-Y, the AB plotted within the plate basalt, alkali basalt and Calk alkaline basalt field, respectively. The spider diagram shows the samples AB enrichment of the Ba, K, Nb and Ce, depletion of Nb and Y. The AB exhibited positive Nb, Ce and Ti anomalies, and negative anomalies of Ba, Sr, and P. It is attributed to the fractionation of feldspar for Ba and Sr and apatite for P depletion. The spider diagram showed a positive Nb peak, which conforms to the tertiary and to recent continental alkali basalt provinces and indicates that the AB is the product of lithosphere from upwelling asthenosphere mantle.
Introduction
The studied area is located within the intraplate volcanic field in the Atarous Area of central Jordan. The volcanic cone is located at the eastern side of the Dead Sea area, 1 km northwest of Atarous Village. The volcanism occurs at the western margin of the Arabian plate and has been tectonically controlled by the Arabian plate movement, which moved northwards along the Dead Sea transform fault (Figure 1 ). These volcanoes are clearly associated with continental the magmatism and tectonics of the intraplate volcanism has been reported by [1] , indicating that alkaline volcanism in Jordan is similar to the Arabian intraplate volcanic fields, which erupt through two main fissure systems along the eastern margin of the Dead Sea rift in the east-west direction [2] and [3] .
The volcanism might have probably commenced during the Miocene period and continued to the Pleistocene [4] . The Cenozoic volcanism in central Jordan has a relatively long period of magmatic sequence extending from the Oligocene to the Holocene [1] and [5] . The basaltic lava poured from vertical fissures and local vents along the Jordan Rift mountain ridge in central Jordan and in northeast Jordan [6] . The Jordanian basalts are part of the Arabian plateau basalt that covers a large area in Saudi Arabia, Jordan and Syria.
In general, alkali basalts are widespread on continental plates and are usually associated with continental rifting [7] . This is also the environment of the extended young volcanic fields near the western margin of the Arabian plate, which is separated from the African plate by the Red Sea Rift. Such volcanic fields occur in Yemen, close to the triple junction with the East African Rift and the Aden Ridge, and northwards in Saudi Arabia, Jordan, Syria, Turkey and from the southern rim of the Damascus basin. It covers an area of about 11.400 km 2 . The extensive volcanism in northeastern Jordan occurred during faulting episodes and predominantly consisted of alkali basalts, basanites and hawaiites [1] and [8] ranged from 0.2 to 18.5 Ma as determined by K-Ar dating [4] [9] [10] [11] [12] . In central Jordan volcanos, magmas transported upper mantle nodules with the composition of spinel lherzolite to the surface [13] . These xenoliths contain olivine, orthopyroxene, clinopyroxene and spinel as typical for the uppermost mantle below continental plates, analogous to worldwide occurrences [7] and [14] [15] . The objective of this study is to investigate the petrography, geochemistry, and petrogensis of the intercontinental basaltic flow at the Atarous Basalt Area (AB), which is in the east of the Dead Sea in central Jordan.
Geologic Setting
Jordan is part of the Arabian plate, which is drifting to the NE towards the Tauros-Zagros compressional zone due to the aforementioned opening of the Red Sea. This process is accompanied by the development of the Dead Sea transform fault, which trends north-south with a net slip along it of about 105 km [16] [17]. The volcanoes in the studied area are of stratovolcano type [18] [19] [20] .
They rose above the surface of basalt flows by more than 120 m. On the slopes of the volcano, finely grained ash, angular and spherical pyroclastic of a diameter of less than 0.2 cm and basaltic bombs of different sizes with diameters ranging between 0.5 and 1.2 m are exposed. Basaltic layers of blocky lava with an average thickness of 40 cm are also present. The tectonic evolution of the Arabian plate is determined by the main regional structures of the region, including the Red Sea rift and the Dead Sea transform fault, which trends north-south and the net International Journal of Geosciences slip along it is about 105 km [16] [17] . The study area is affected by different structures such as Zarqa-Main fault trending E-W direction and extending from the Dead Sea to Wadi Sirhan fault. The basalt intrudes along the fault and forms a volcanic neck. The AB occurs in the direction of N-S, E-W, NW-SE, and NE-SW, which coincide within the main regional and local structural fault directions. The fracture trending N-S are parallel to Zarqa-Ma'in fault, Suwaqa fault, Hasa fault, and Salwan fault perpendicular to the Dead Sea Transform Fault and Suwaqa normal fault [5] . The trending joints NE-SW was consistent with the late Pan-African stress pattern and are parallel to Amman Hallabat fault. The trending direction NW-SE is related to the regional faults, such as Karak Fayha fault and Wadi Sirhan fault, which extends from Saudi Arabia in the south and continuing to north Jordan. 
Sampling and Analytical Techniques

Result
Petrography and Mineralogy
Geochemistry
Fifteen samples of Pleistocene alkali basalts from central Jordan have been analyzed for major, minor, and trace elements. Representative results are given in Table 1 . The SiO 2 values range between 46.11 and 49.56 wt% within an average (47.86 wt%), which is within the average value reported for alkali basalt and basanite by many authors [2] and [23] and it can be classified as basalt using the Total Alkalis-Silica classification scheme [23] [25] (Figure 4 (a) and Figure   4 (b)). The alkalis vs. silica in the [26] diagram, shows that all the rock samples 5500  365  345  365  355  3750  425  375  380  375  360  365  392  325   Zr  95  115  90  60  80  80  145  80  70  85  94  105  100  75  109   Ni  160  164  143  108  115  106  106  106  73  142  155  150  162  168  157   Cr  131 .00 154  130  120  124  109  125  129  106  137  125  162  138  152  129   Pb  -95  100  55  15  75  63  80  55  60  82  94  42  65  30   Ba  140  125  195  130  75  80  130  140  265  54  65  42  40  35  75   Rb  8  10  12  14  9  11  15  10  12  8  10  11  16  9  7   Nb  22  26  19  40  20  24  26  10  13  25  23  16  18  12  15   Y  16  22  18  26  15  19  16  15  11  17  23  16  18  12  15   Ce  45  70  66  55  46  61  66  47  25  25  31  34  22 International Journal of Geosciences study can be plotted into the alkaline to the sub-alkaline field ( Figure 5(a) ). The AFM variation diagram of Figure 5 (b) indicates that the compositions of the basaltic rock sample study fall into the tholeiitic to Calc-Alkaline field [26] . According to [27] , Zr/TiO 2 verses Nb/Y diagram are used for classification, with the AB rock samples plotted within alkaline basalt ( Figure 5(c) ). shows an increase of Al 2 O 3 with increasing SiO 2 (Figure 6(a) ). The binary plot ( Figure 6(f) ). This general trend suggests that fractional crystallization probably decreasing Mg-number as a function of increasing SiO 2 [7] .
The determined major and minor element concentrations were also used to of the rocks. According to [30] , diagram Na 2 O verses K 2 O, all the samples were plotted within sodic series (Figure 7(b) ). Normative apatite and nepheline contents are below 1.3% and 4.7%, respectively. The latter content is, however, often zero. As the FeO + Fe 2 O 3 show scatter in a plot versus SiO 2 Figure 6(d) , this could reflect a decreasing degree of partial melting of a relatively homogenous source.
The chemical analysis of Atarous Basalt samples was found to have a high content of Cr and Ni ( Table 1 ). The Cr content varied between 106 and 162 ppm, with an average value of 131.73 ppm. The Ni content ranges between 73 and 168 ppm with an average of 132.71 ppm, suggesting AB fractionation by the presence of olivine and clinopyroxene [31] . The high concentration of Cr and Ni indicated that the parental magma had been derived through partial melting of peridotite mantle source [2] and [7] . The binary diagram (Figure 8) the other hand, Ti-Zr-Sr diagram shows all the study samples (AB) were plotted within the plate field basalt (Figure 9(a) ) [36] . The Nb-Zr-Y diagram shows the AB samples plotted within the alkali basalt field (Figure 9(b) ) [37] . The Ti-Zr-Y diagram shows all the study samples plotted within Calk alkaline basalt field (Figure 9 (c)) [38] . International Journal of Geosciences 
Discussion
The studied basalts (AB) are alkaline to sub-alkaline with respect to silica con- [48] , it is possible that the volcanic rock was sourced from lower lithosphere depth. Cenozoic interpalate volcanic fields throughout Arabia may be the product the melting of upper mantle wedge material fertilized during Pan-African subduction and incorporated into the Arabian Lithospheric mantle [48] . The primary alkali basalt can be formed by low degree of melting at a pressure as low as 13 kbar and can fractionate to tholeiitic liquids between 4 and 12 kbar [49] Figure 10 . Spider diagram of incompatibility elements from the Atarous Basalt study; Rock/Primordial mantle for trace element abundance patterns of the basaltic rocks after [45] . International Journal of Geosciences [50] . The alkali basalt melts can be derived in the low-velocity zonation approximate depths of 85 -95 km, 30 kbar by about 5% partial melting and by about 10% in the Lithosphere, at 60 -90 km and 19 -27 kbar [51] . Basalt may be both direct products of mantle partial melting and the differentiates of more primitive picritic partial melts [7] . However, the Mg-values (Mg/Mg + Fe 2+ ) ranging from 0.39 to 0.49 (Table 1) 
Conclusions
The 2) The chemical classification of AB had Alkaline to calc-alkaline basalt and includes sodic series.
3) The tectonic setting for the discrimination diagram showed that the AB samples in the study were plotted within plate basalt, alkali basalt and Calc-alkaline basaltic field. 6) The Spider diagram for Rock Primordial mantle for the rock sample study showed a positive Nb peak, which conforms to recent continental alkali basalt provinces; these indicates to the AB produced of lithosphere from upwelling asthenosphere mantle.
